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TABLE 2.-Free-air resultant winds (meters per second) baaed on pilot-balloon observations made near 6 a. m. (E. S. T.j during March 1939-Con. 

Pearl Har- 
Newark, Oakland, ok&:;:a Omahs, bor. Ter- Pensacola, St. Louis, San Diego. St'' 
N .  J. (14 Calif. (8 Okla, (402 Nebr. (306 ritory of Fla.1 (24 hfo. (170 Utah Calif. (15 hi$firig8 
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Clereland. 
Cincinnati. 
jacksonville. 
Sault Ste. Marie. 
Moline. 
Abilene. 
Medford. 
Modena. 
Albuquerque. 

1 Navy stations. 

(treenshoro ....______ 
Charleston ..._.__.__ 
Suolt Yte. hfnrie .--. 
Moline .________.____ 
Amnrillo _.__.___._.. 
hfedfnrd _..____.__.. 
Cheyenne .._____.__. 
Albuquerque ..______ 

TABLE 3.-Maximum free-air wind velocities (meters per aecond), for different sections of the United States based on pilotballoon observations 
during March 1938 

34.6 NW .....-. 6.010 
37.8 1VNW -... 8.020 
4Z0 \VN\V .... 5.330 
42.0 WNW __._ 6.530 
4 6 . 3  WS\V ..__. 6,750 
49.0 N W  _._____ 5,800 
55.2 N N W  _ _ _ _ _  7,880 
50.0 SW _ _ _ _ _ _ _  5,OW 

~- 

I Surface to 2,500 meters (m. s. 1.) / I  Between 2,500 and 5,000 metcrs (m. s. I.) 1 1  Ahore 5,000 meters (m. s. 1.) 

Northeast 1 _ _ _ _  ~ _ _ _ _  48.4 N W  _._____ 2,260 21 
East Centrall--..-- 38.0 WNW _ _ _ _  1.380 1 
butheast 8 _ _ _ _ _ _ _ _ _ _  34.6 W _ _ _ _ _ _ _ _ _  2,280 10 
North Central1 _ _ _ _ _  32.7 SW _____._ 2,230 29 
CmtralI-.-. _.______ 37.0 SSW _ _ _ _ _ _  1.8W 30 
Boiith Central 8 _ _ _ _ _  49.2 WSW ..___ 1,730 14 
h'urthwast 7 _ _ _ _ _ _ _ _ _  31.1 WNW _ _ _ _  1,310 29 
West Central I _ _ _ _ _ _  44.3 SW _ _ _ _ _ _ _  1,740 23 
Pouthwest 9 -_____-_- 47.8 w.. -__-- - -  1,940 18 Havre __.____________ /I 70.0 

- 

0) c 

5 - 
31 
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1u 
13 
30 
12 
2s 
23 
1 
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Station 

3 n 

1 Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connectlcut, 

DelawAe, Marylanh, Virginia, W e t  Virglnia, southern Ohio, Kentucky, eastern 

6 hIississippi, Arkansas, Louisians. Oklahoma, Texas (except El Paso), and western 

7 hlontana, Idaho, Washington, 3nd Oregon. 
8 Wyoming, Colorado, Utah. northern Nevada, and northern California. 
8 Southern California, southern Nevada, Arizona, New Mexico, and extreme west 

Hrw York New Jersey Pennsylvania, and northern Ohio. 

Tennessee and North Carollna. 

Teuuesee. 

a South barollna Qeorgia Florida, and Alabama. 
a Mlchlgan Wis&nsIn Mlnnasota, North Dakota, and Bouth Dakota. 
8 Indiana, illlnois, Iowk, Nebraska, Kansas. and Muouri. 

Texas. 

RIVERS AND FLOODS 
[River and Flood Division, MERBILL BERNARD in chcrge] 

By BENNETT SWENSON 

Uarcli 1938 was marked by abundant precipitat,ion, 
considerably above normal, in practically all regions from 
ohe Appalachian Mountains westward, except in port,ions 
of the North-Central States, and by temperat>ures above 
normal in all sections of the country except t8he extreme 
western portion. The heaviest precipitation occurred in 
portions of Cahfornia, the lower Ohio Basin, the middle 
aid lower Mississippi Basin, except Louisiana, in Ala- 
bnina, Mississippi, and portions of Tesas, with the most 
severe floods occurrmg in these regions. 

Atlantic slope drainage.-Floods in this region were light , 
with no damages of consequence and occurred only at u 
few scattered points as indicated below. 

Mild temperature over the Connecticut River Basin 
from March 20-25, accompanied by moderatme rains, 
reduced the snow cover existing at  high elevations. The 
high rate of run& and breaking up of the ice in t,he 
northern tributaries resulted in a rise in the Connecticut 
River, reaching flood stage, however, only at White River 
Junct'ion, Vt., on March 24. 

Other slight overflows occurred as follows: Susquehanna 
River a t  Oneonta, N. Y., on the 6th; Tioughnioga River 
at Whitney Point, N. Y., on the 18th; Saluda River at 
Pelmr, S. C., on the 17th; and the Savannrth River at 
Clyo, Ga., on the 26th and 27th. 

6482G-38-2 

East Gulf of Mexico drai.nuge.-Heavy t'o excessive rains 
which fell during t,he night of March 15-16 over the 
Conecuh and Pea River basins, caused a rapid rise to 
above flood sta.ges in bot,h the uppe.r portions of the 
Conecuh aiicl Pea Rivers on t,he lGth, and a slower rise in 
the lower portion of the Conecuh on the 19t.h. The Choc- 
t,awliatchee River rose slowly t,hroughout its reach but 
exceeded flood stage only in t,he lower portion, on the 21st. 

Property losses in h i s  flood are estimated at approxi- 
mately $75,000. 

Heavy rains over tdie middle and lower Tombigbee 
River basin on t,he night of March 15-16 saturated the 
ground and a series of rises began in t'hat river from 
Cochrane, Ala., southward. Additional heavy rains on 
March 19-20 occurred over 6he Tombigbee and Black 
Warrior watersheds. As a result of t,liese rains the Black 
Warrior overflowed its banks u t  Tuscaloosa, Ala., on 
March 20, and the Tombigbee exceeded flood stage from 
Demopolis, Ala., southward. The recurrence of heavy 
rains on March 23-24 and Marc.h 31-April 2 maintained 
high stages in t,he Tombigbee so that unusually heavy 
rains on Bpril 6-9, avera.ging from 5 inches over the Black 
Warrior watershed to 13 inches or more in the lower 
Tombigbee , resulted in floods of considerable proportions, 
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16 
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18 
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17 
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The report on this flood must necessarily be continued in 
the next issue of the REVIBW. 

The Pearl and Pnscagoula River systems were at 
unseasonably low stages during the first three weeks of 
March owing to the deficiency of precipitation during 
December, January, February, and the first three weeks 
of March. With the occurrence of heavy rainfall OD 
March 19 there began a series of rises, resulting in severe 
flooding that continued into April. Report on this flood 
d l  be made in the April REVIEW. 

Upper hlississippi Basin.-Minor floods occurred in 
the Wisconsin, Illinois, and Meramec rivers during the 
month. No damage of consequence has been reported 
from these floods. 

Flood stage was exceeded in the Wisconsin River on 
March 19 at Knowlton, Wis., when a stage of 15.1 feet 
was reached. The Illinois River has been, near or slightly 
above bankful stage at some points since January 30, but 
since the only flood conditions of any consequence occurred 
after the close of March, a complete report of the Illinois 
River flood will be made later. The Meramec River 
reached flood stage at  Pacific and Valley Park, hfo., on 
March 16-17, and was followed by a second overflow OD 
March 3 1-April 2 when slightly higher stages w-ere reached. 

Missouri Basin.-Flood conditions prevailed near the 
mouth of the Yellowstone River and in the extreme upper 
Missouri on March 14, and from there moved slowly south- 
ward. A large ice gorge formed about 25 ndes north of 
Bismarck on March 18 and 19, backing up considerable 
water, and caused damage estimated at  about $100,000. 

The breaking up of the ice gmge on the 19th caused a 
rise in the stages downstream. Fortunately no heavy 
rains occurred durine the progress of the crest downstream 
and the only other nver gaging station alon the Missouri 

Nebraska City, Nebr., where a stage of 16.6 feet, flood 
stage 15 feet, was reached on March 28. Some over- 
flowing of lowlands along the river occurred but owing to 
the earliness of the season and to precautionary measures 
very little damage occurred. 

A slight overflow occurred in the Flovd and Big Sioux 
rivers between March 2 and 23, but resulted hi no damage 
of consequence. 

Ohio Basin.-The most general flooding in the basin 
prevailed in the Wabash-White River basin, where a suc- 
cession of rises occurred and in the Ohio River which was 
above flood stage from slightly above Evansville, Ind., to 
the mouth. The flooding in the Wabash River continued 
into April and a single report for the entire period will be 
made after the waters recede. The flooding in the Ohio 
was light and the damage was negligible. 

Other light floods in the basin occurred at  scattered 
points as shown in the table below, but were of little con- 
sequence. 

White Basin.-A flood in the White River began on 
March 29 and continued into April. The damages in this 
flood approximate $17,000. 

Arkansas Basin.-Floods in the Basin during the clos- 
ing days of the month and the f k t  three days of April 
were light and were limited to the North Canadian River 
in the vicinity of Oklahoma City, Okla., the Poteau and 
Petit Jean Rivers, and to the Arkansas River near the 
Arkansas-Oklahoma border. The only losses reported were 
in the Arkansas River and are estimated at about $6,500. 

Red Basin.-The overflow in the Red River that began 
about February 18 in the upper portion, continued in the 
lower reaches until the third week in March. Losses from 
the high water were of a minor nature and levees were not 
taxed at any point below Shreveport, La. Backwater over 

that reported flood stage, in addition to % ismarck, was 

---- 
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20 8.4 10 

20 17.6 1R 
24 14.4 P 
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a 
18 6.7 17 
27 11.0 28.27 

6 13.0 

the lowlands in the vicinit of Coushatta and Colfax, La., 
caused the evacuation of a t out 200 families. The evacua- 
tion was orderly, however, and there was little loss, and no 
crop damage occurred. 

Heavy rains over the upper Red Basin on March 28-29 
produced another rise in that river but as the flooding con- 
tinued into April a report will be given in the next issue 
of the REWIEW. 

Lower 44issiSsippi Basin.-Heavy rainfall over the 
upper St. Francis Basin on March 14-15 caused moderate 
flooding. On March 29 heavy rainfall again occurred over 
the baam resulting in a second flood which was in progress 
at  the close of the month. 

The Tallahatchie River, which has been above flood 
stage a t  Swan Lake, Miss., since January 28, continued 
above flood stage throughout the month. 

West Guy of Mexico.-Floods in this area were confined 
largely to the Trinity River and consisted of two floods, 
one that began in the upper portion in February and 
reached the lower reaches the first part of March, and the 
other beginning in the upper portion near the close of the 
month. The damages in the second flood are estimated at  
about $50,000, in the Trinity River above Long Lake, Tex. 

Colorado Basin.-Heavy general rains from February 
27 to March 4 resulted in severe floods in the Verde, Salt, 
and Gila rivers, hi Oak Creek, and several other small 
creeks and washes in Arizona. The total losses over the 
state from these floods are estimated a t  approximately 
$200,000. 

Pacific slope drainage.-unusually heavy rainfall oc- 
curred over southern California during the 5-day period 
from February 27 to March 3, exceeding all records over a 
large area, and resulting in destructive floods. A report 
on these floods will appear in the next issue of the Review. 

Considerable flooding in the Kings, Kaweah, and Tula 
rivers in California during March resulted in losses esti- 
mated at  more than $800,000. 

The third major flood of the season occurred in the 
Sacramento Basin during March. The outstanding feature 
of this flood was the serious condition in the lower San Joa- 
quin River. A t  Lrtthrop, Calif., the water was continu- 
ously above flood stage for 20 days, from March 7 to 26. 

Continued high water in much of the Sacramento Valley 
caused heavy seepage through the levees generally. 
Considerable land was overflowed and resulted in damage 
estimated at  more than $2,000,000. 

A light flood occurred in the Willamette River Basin 
from March 17 to 25 resulting in a loss of approximately 
$9,000. 

Tuble of jlood atages during March 1938 

[All d a b  in March u l u r l a n s  otherwiw indlcntedl 

River and station Flood 
stage 

82 L A W E t N C E  DBAINAOD 

Lake Huron 

Fliut : C’iAmbiwille, Mlch ._____._ ~ _ _ _ _  
Lake Eric 

St. Marya: Decstur, Ind ._____._..___. 

ATLANTIC SLOPE DBAINAQP 

Connccticul: Whito River Junction, Vt- 
Tiouphnioea: Whitney Point, N. Y----- 
Susquehsnna: Oneonts, N. Y ___._._____ 
Sduda: Peleer, 6. C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Ssvannuh: Clyo. aa . - . .  _______________. 

See footnotes a t  end of table. 
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12 
12 
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11 
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Table of $ood slagee during March 1938-Continued Table of jlood stages during March 1939-Continued 

___ 

Flood 
stage River and station 

Above flood 
stages-data4 Crest Crest Above Uood 

stages-dates 
River and station - 

Date 
- 

20 
17 
22 

16 
21 
20 
20 
24 

21 w 
27 

29.30 
- - - -. - - - 
- - - - - - - - -. - - - - - 

26 

Feb. 25, 
Mar. 1 
28.29 

. - - - - - - - 

19 

- - - - - - - - 
hpr. 1,2 
Feb. 2S- 

hlar. 3 

31 
16 

Agr. 1 
li 

Apr. 1.2 

5 
18 
2-3 

19 
z3 

........ 

7 
7 
15 
18 

17 

6 
15 
17 
17 
16 
16 

18-20 

31 
7 
17 
28 

16-20 

17 
21 

20,21 

12 
21-23 

23 

18 

17 
18 
26 
19 

26,27 
22 

27 
23 

2627 
6 

10 

21,22 
22 
2 

z, 24 

._____ _ _ _  

. - - - - - - - - 

. - - - - - - - - 

......... 

Flood 
stage 

3tage 
- 

15.0 
35.0 
13.0 

44 2 
20.7 
15. 2 
25.4 
27.1 

51. 4 
53.0 

41.0 
53.4 

_-_-_. 

'rom- From- 
- 

20 
17 
21 

I6 
18 
20 
20 
23 

20 

24 
20 
15 
21 
20 

23 
20 

2; 
(9 

19 

(') 24 

24 

31 
16. 
31 
le 
31 

(9 

4 
1: 

I 

19 
2(i 

1 
1 

lt 
1t 

11 

f 
1: 
If 
li 
1f 
1( 
1f 

; 
(9 , 

(9 11 

14 
121 

11 
2: 
2i 

1' 
11 

11 
3: 
11 
11 
Z! 
1: 
!2 
I' 
31 
l! 
11 
2 
I 

11 

I' 
1' 
z 
11 

Date 

l- 
YISSIESIPPI SYSTEM-COnthUed 

Ohio Basin-Continued 
Ohio-Continued. 

Dam No. 40, Uniontown, Ky. __.__. 

Shawncetown, Ill- .................. 
Dam No. 50, Fords Ferry. K y  ....... 
Dam No. 52, Brookport, Ill .._._._.. 

Dam No. 53, Grand Chain, I11 ..__.. 

Cairo, 111 ............................ 

Jr?ilc Basin 

Current: Doniphan, hi0 ............... 
Black: 

Poplar Bluff, Mo ................... 
Black Hock. Ark ................... 

Calico Hock, Ark .................. 
Batesville, Ark ..................... 
Newport, Ark ...................... 

White: 

.4rkansas Basin I 

tAST QULY 01 MPXICO DBAINAQE 

Apalachicola: Blountstown, Fla ___.___-_ 
Pea: Elha, Ala .......................... 
Choctaw hatchee: C aryville, Fla _ _ _ _ _ _  - - - 
Conecuh: 

River Falls, Ala _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - -  
Brewton. Ala- _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ____ -__  

Etowah: Cartersville, 0s _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  
Cahaha: Centerville. Ala _________._____- 
Black Warrior: Lock No. 10, Tuscaloose, 

Ala _ _ _ _ _ _  _ _ _ _ _  - _ _  - - _ _  - - - - _ _ _ -  _ _  ---_ --- - 
Tombigbee: 

Gamesville, Ala ________- -_- - - - - - -  --- 
Lock No. 4, Demopolis, Ala ______- - -  
Lock No. 8, Ala _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - -  
Lock No. 2, Ala __________- -_ - - - - -  --- 
Lock No. 1, Ala ..................... 

Pearl: 
Jwkmn,g& Edinbur , Miss _ _  _ _  _-_-- --- - -. -- - -- 

Iss------..--------------- 

Pearl River, La ..................... 
M88I8SIPPI EYSTEY 

Upper Mwsisrippi Baain 

Wisconsin: Knowlton, Wis. ............. 
Illinois: 

Havana, I11 ......................... 

Beardstown, Il. .................... 

Gullivau, Mo ........................ 
Pacific, Mo- ........................ 
Valley Park, Mo .................... 

Meramec: 

Missour1 Basin 

Biu Sioux: Akron, Iowa ................. 

15 
30 
12 

35 
17 
18 
23 

4.3 

36 
39 
33 
46 
31 

20 
18 

12 

12 

14 

14 

11 
11 

14 

12 
15 

19 
16 

24 
24 
8 
11 

22 

11 
10 
14 
16 
15 
34 

8 

18 

ia 

14 
10 

10 

10 

io 
17 
11 

10 

14 
14 
18 
16 
28 

0 

38 
35 
38 
36 

20 
14 
13 
1s 
31 
17 
30 
16 
27 
30 

29 

30 
(3) 29 

29 
3 
31 

28 
28 
29 
29 

30 
30 

30 

29 
5 
31 

10 
27 
30 

31 

(') 31 

bb. 22 
'ell. 24 

(9 
lfl 
30 

21 
(9 
(9 

28 

28 
28 

(9 

7 

17 

23 
18 

m 

19 
18 
18 

18 
17 
23 
m m 

-- 

38.5 
38.2 
37.2 
40.0 
37.3 

42.7 

41. 1 
40.0 
_-___. 

10.6 

15.8 
(4) 
25.1 

20.9 
31.1 

, - - - - - . 

8.0 
14.7 
S i .  7 
23.0 

35. 1 
25.4 

22.0 

32. 7 
40.6 
25.3 

21. 5 
26. 1 .__-__ 

._____ 
(9 

.__.._ 
38.2 
35.6 

(9 
23.2 

.-____ 

Yi. e 
(4) 

12. 4 

38.8 
34.8 

:I!. 5 

m. 9 

23.0 
23.5 
27.6 
31.3 

11.7 
13.6 
12. 6 

13.2 
14.0 
10.2 
22. 6 
13. 1 
- 

37 
33 
34 
37 

42 

40 

10 

14 
14 

18 
23 
26 

8 
14 
31 
20 

22 
22 

20 

17 
40 
25 

20 
22 

25 
25 
33 
32 

10 

m 
18 
26 

6 

28 
28 
40 
24 

17 

23 

30 

9 
12 
10 

12 
10 

11 
m 

23.7 

13.5 
13.0 

. - - - - - . 

15. 1 

E. 6 
14.0 

North Canadinn: 
Yuhou, Okla ........................ 
( E s t )  Oklahoma Oity, Okla ........ 

Poteau: Pot.eau, Okla~ ................. 
Petit Jean: Danville. A4rk ............... 
Arkansxs: 

Fort SNith. .4rk ................... 
Van Buren, Ark .................... 

Rrd Basin 
Little Missouri: Boughton, Ark ........ 
Ouacliita. 

Ar kadelp h ia, Ark ~ -. - -. . - -. - -. -. . . 
Monroe, La.. ....................... 

Little: Whitecliffs. Ark .................. 

12. 6 
12. 2 
15.0 
15.7 
18.9 

12.0 
17.2 
16.7 

20.6 
16.6 

24.0 
24.0 
10.0 
13.4 

22.2 

11.2 
12. 1 
10.8 
15.0 
17.6 
15.0 
35.7 

13.8 
21.0 
26.7 
23.4 

Ti. 0 

17.6 
14. 1 
11. 0 
(9 
1W 
22.6 
23.7 

11.0 

17.6 

11.8 
22.6 
16.0 
17.6 

15.7 
21.65 
17.2 
80.4 

7.0 

39.6 
37.3 
38.6 as. E 

-_- - - -  
18. a 

___.__ 

Sulphur: 

Red: 

Ringo Crossina, Tei- .............. 
Naples, Ter ......................... 
Index, Ark .......................... 
Fulton. Ark ......................... 
Orand Ecore. La .................... 
Alerandria. La ...................... 

Lower I\.fisabaippl Basin 
Blg Lako Outlet: Manila, Ark- ........ 
6t. Francis: 

Fisk, Mo ...... ........._..... ....... 
S t .  Francis, Ark-.- .................. 

Tallabatchie: Swan Lake, Miss-. __.____ 

W2ST QULP OF MEXICO DBAINAQE 

Elm Fork: Carrollton, Ter  .............. 
Dallas, Ter-. ....................... 
Trinidad, Tex ....................... 
Lone Lake, Tex ..................... 
Liherty, Ter. ....................... 

Trinity: 

PACIFIC SLOPE DRAINAQE 

San Joaguh Baain 
San Joaquin: Lathrop, Calif. - _ _ _ _ _  - ___. . 

Floyd: James, Iowa _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _  
Missouri: 

Bismarck, N. Dag .................. 
Nehrska City, Nebr _____- -___- - - - - -  

I Oh10 Badn 
Allenhenv: 

18 

23 

......... 

. - -. -. . - 

......... 

29 

30 
31 

12 
, - - - - - - 

16 

17 au 
24 
16 

19 
18 
19 

19 
19 
2.3 
20 
21 

West Forkof White: 
Andarson, Ind . . . . . . . . . . . . . . . . . . . . . .  
Elbton,  Ind _ _ _ _ _ _ _ _  ___--_ .------ --- 
Edwardsport, Ind ______I-_-----  ~ - -_- 

Seymour, Ind __________------------. 
Wflllams, Ind ______________--_-----. 
Petemburg, Ind _________- - - - - - - -  ---. 
Hasleton, Ind _ _ _ _ _ _ _  ___----_-------. 

BluBon, Ind _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Wabash,Ind---..-..--.-.---.------- 
La Fayette, In& _______- - - - -  ------- - 
Covington, Ind- _ _ _ _ _  __ - - - - - -_  ------ 
Tern  Haute, Ind .................... 
Vinesnnes, Ind ...................... 
Mount Carmel, Ill _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
New Harmony, Ind _____--------- - - -  

Cumherland: Celina, Tenn ............. 
French Broad: Oldtown (near New- 

port), Tenn- _ _ _ _ _ _ _ _  _____------------ - 
Ohio: 

Dam No. 47, Newburgh, Ind ____----  
Evansville, Ind. - _ _ _ _ _ _  ------------ - 
Dam No. 48, Cypress, Ind _--------- 
Mount Vernon, Ind ................. 

East Fork of White: 

White: 

Wabash: 

Sacramento Badn I 
Sacramento: 

Red BluB, Calif .................... 
Knights Landing, Calif- _ _ _ _  - - - - ___. 

Columbia Baaln 
Coast Fork: Saginaw, Oreg __________.___ 
McKenzie: Leaburg. Omg ............... 
Santiam: Jefferson, Oreg . _ _ _  - - _ _  - _ _  - __. 
Willametta: 

Eugene, Oreg ....................... 
Harrisburg, Oreg .................... 
Albany, Oreg-. _ _  _ _  _ _  _ _  . . - - - _ _  _ _ _  _ _  - 
Oregon City, Oreg-. _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _  

- 
the 

I 

Md. 

the 
the 
the 

11th. 
30th. 
18th. 

: Fell slightly below tlood stage on 
7 Fell slightly below tlood stage on 


